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It  was  studied  and  compared  the  antigens’’  frequency  of  blood  groups  in  the 
reproductive horned Black and White cattle (n=542) and other five types of horned 
cattle: Steppe Red (n=54), Red Estonian (n=330), Simmental (n=34). Jersey (n=56), 
Ukrainian Grey (n=97), who were (directly or indirectly) involved in creation of 
horned Moldavian Black and White cattle. In tests 48-62 serums from 9-12 loci of 
sanguinary groups were used. It was calculated the genetic distance between the 
races  and  made  up  a  dendrogram.  The  smallest  genetic  distance  (0.1513)  was 
obtained between the races Steppe Red and Red Estonian. The genetic distances 
between the improved race Black and White and races Steppe Red and Simmental 
was 0.1559 – 0.1708. 
Key words: race, cattle, antigen, genetic distance, frequency, genetic resemblance, 
phylo-genetic analysis 
 
Introduction 
 
The basic factor of the creation of the race’s structure in the corresponding 
ecological  zone  turns  to  be  the  genetic  fund implicated  in  its  forming  and  the 
cooperation of the operation of forces selection [3]. Thanks to these actions in the 
definite ecological niche on the definite time interval are kept the specific genetic 
peculiarities of the races, their genetic resemblance and difference. 
For study of the genetic peculiarity and differences between the races, and 
also for investigation of the phylogeny (historical evolution of the races) is widely 
used the immunogenetic method, especially the analysis of the blood [9]. 
A great progress in the study of phylogenesis of races and their constituent 
part  of  their  population  of  bovine  was  reached  thanks  to  using  of  the  new 
methodical approaches, especially the cluster analysis [6]. The other dignity of the 
phylogenetical  analysis  on  the  antigen  level  turns  to  be  it  promptness  and 
simplicity.  Have  the  investigators  notice,  when  are  examined  the  questions  of 
resemblance and the distance of a concrete type – of race inside of the type Bos  
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taurus, are meant the questions of microevolution. It should be mentioned that with 
the study of phylogeny of types it is important to match the genetic, genealogical 
and historical methods of analysis. That is why in this issue exactly from these 
positions are examined the results obtained in our investigations. 
The aim of the work consisted in the study of the character of the micro-
phylogeny  between  the  types  of  cattle,  who  had  a  direct  (Black  and  White; 
Simmental, Steppe Red) or indirect (Red Estonian, Simmental, Jersey) the attitude 
towards forming Moldavian type of Black and White cattle. 
 
Material and Methods 
 
As the material served the facts of the imunogenetic investigations on the 
department of the selection of the cattle from 1982 till 2002 on the investigation of 
bulls of Black and White (BW) type – n = 542, the animals of Red Estonian (RE) – 
n = 330; the Steppe Red (SR) – n = 51; Simmental (S) – n = 34, type. Besides the 
proper materials were used facts of the literature sources on Jersey (J) - n = 56 [1] 
and Ukrainian Grey (UGr) – n = 97 [13] types. 
The  groups  of  blood  were  determined  by  hemolytic  tests  using  48-62 
antiserums. For comparing the types only those antigens (in number - 49) were 
taken into consideration on which were tested the compared population of bovine. 
The indices of genetic distances (d) between the types were calculated by the 
Serebrovski’s formula [12], the indices of genetic resemblance were found by the 
deductive way from the unit. Attached to the study of the character of genetic 
connection of races by qualitative signs in two – measured space was used the 
method of unweighed by two clusteriation indices of the distances in accordance 
with the recommendation of Nei [2] by samples of Mashurov’s writing and others 
[7]. 
 
Results and Discussion 
 
According to the results of the investigation the genetic resemblances and 
distances between the races that took part in the creation of Moldavian Black and 
White cattle (Table 1) were established. 
The greatest genetic resemblance (r=0.8487) and correspondingly the least 
genetic  distance  (d=0.1513)  were  exposed  between  the  Steppe  Red  and  Red 
Estonian, that confirms the community of their origin. 
The index of the genetic distance between the Steppe Red and Ukrainian 
Grey  races  constituted  0.2513.  The  analogical  results  were  received  in  the 
Uhanov’s et al. investigations [14], where the index of the genetic distance by the 
antigens groups of blood between the Steppe Red cattle, and Ukrainian Grey race 
constituted 0.269. The same it is noticed between Simmental and Ukrainian Grey 
races (d=0.2246). 
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Table 1 
The genetic resemblance (r) and genetic distance (d) between the races of cattle 
 
(r) 
 
(d) 
 
Code 
1  2  3  4  5  6 
n=542  n=51  n=330  n=34  n=56  n=97 
Black and White  1  -  0.8441  0.8222  0.8292  0.7822  0.7526 
Steppe Red  2  0.1559  -  0.8487  0.8293  0.7767  0.7487 
Red Estonian  3  0.1780  0.1513  -  0.7990  0.7318  0.7084 
Simmental  4  0.1708  0.1707  0.2010  -  0.7946  0.7754 
Jersey  5  0.2178  0.2233  0.2682  0.2054  -  0.7654 
Ukrainian Grey   6  0.2474  0.2513  0.2916  0.2246  0.2346  - 
 
From  the  analysis  of  the  historical  materials  is  known  [5,  10]  that  the 
population of the Simmental cattle in Moldova is received from the result of the 
absorbed crossing of the local Steppe Grey cattle with Simmental. Consequently, a 
low index of genetic distance confirms an inter-influence of the Ukrainian Grey 
and  Steppe  Red  cattle,  and  also  Ukrainian  Grey  and  Simmental  cattle  on  the 
separate stages of their formation. The Estonian Red race in comparison with the 
Ukrainian  Grey,  Jersey  and  Simmental  races  finds  out  the  least  genetic 
resemblance (r) which can be arranged the order of increase in the following way: 
0.7084,  0.7318  and  0.7990,  respectively.  This  peculiarity  is  explained  by  that 
selection stock work with the population of Estonian Red race for some decades is 
held a contribution, in one herd. 
The small genetic distances were found out to be the same between Black An 
White (the best improved father’s type) and Steppe Red and Simmental (the best 
improved mothers races) d=0.1559 and d=0.1708, respectively. This testifies about 
that  on  the  formation  of  Moldavian  Black  and  White  type  rendered  a  great 
influence such races, that the other presented in the Table and the dendrogramme. 
More obvious presentation about the character of phylogenetic connections 
between  the  studied  races,  estimated  by  the  method  of  unweighed  in  pairs 
clusterization of the indices of immunogenetic distances, gives the dendrogramme. 
In the Figure 1 it can be seen, that the all studied races are disposed in two 
clusters; one of them is simple the other one complicated. 
In  the  simple  cluster  Red  Estonian  and  Steppe  Red  are  united  that  is 
connected how it was said earlier with the community of their origin and specific 
of gene pool. 
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Figure 1: The dendrogramme of the microphilogeny of races,  
which took part to the formation of Moldavian type of the Black and White cattle 
 
In the complicated cluster which formed the Black and White, Simmental, 
Jersey  and  Ukrainian  Grey  races  is  noticed  their  subdivision.  Black  and  white 
turned to be nearer to Steppe Red and Simmental races that corresponds to the 
direction of the type formation process, stipulated by the creation program of The 
Moldavian  type  of  Black  and  White  cattle.  Essential  appearance  is  that  all  the 
types, who have the direct influence to creation of Moldavian Black and White 
cattle  (exception  for  the  Red  Estonian  type)  arranged  at  the  base  of  the 
dendrogramme,  but  Jersey  and  Ukrainian  Grey  race,  constituted  its  top. 
Consequently, the configuration of the dendrogramme figure, the character of races 
arrangement on it quite satisfactorily reflects their real interrelationships, that is 
confirmed by the analysis of historical material [4,5,8] about the ways of formation 
of the cattle on the territory of the Republic of Moldova. 
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Conclusions 
 
1.  In the process of microevolution is traced the regularity, concluded that 
the formation of the gene pool of the Moldavian type of Black and White cattle by 
the studied antigens of the erythrocytes occurs with the stock of gene pool existed 
and participated in its formation. 
2.  The analysis of phylogeny reflects the real processes, happening by the 
realization of the program for the creation of Moldavian Black and White race. 
3.  The results of phylogeny of types show the importance of this method 
for  learning  the  reserved  characters  though  the  traditional  analysis  of  the 
peculiarities of the type formation, happening on the molecular level. 
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